Nonamplification Sandwich Assay Platform for Sensitive Nucleic Acid Detection Based on AuNPs Enumeration with the Dark-Field Microscope.
A simple and efficient assay platform with high sensitivity, convenient implementation, and moderate cost in reagents and instrumentation is most appropriate for routine applications. On the basis of the gold nanoparticle (AuNP) enumeration signal readout mode established in our laboratory, we have developed a nonamplification sandwich assay for nucleic acid detection with the 3 fM limit of detection for a sequence related to Alzheimer's disease. This AuNP counting based method takes advantages of the distinctive and strong localized surface plasmon resonance light scattering with the dark-field microscope and magnetic separation. It is shown that the presence of 20 nM random DNA sequence or calf thymus DNA with a mass up to 10(6)-fold of the targets do not significantly interfere with the assay signal. The spike recoveries of Hela cell lysate sample at 109.3% for 20 pM target and 110.5% for 100 pM target indicate the potential of this proposed method in practical sample applications. This nonamplification sandwich assay platform in principle is applicable to other assays such as the immunoassay and thus would be expected to find a breadth of applications that can make the best use of the simplicity and sensitivity.